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(57)Abstract: 

PROBLEM TO BE SOLVED: To lower parasitic capacitance added to an 
interconnect line. 

SOLUTION: This method of manufacturing a semiconductor device has the 
steps of forming first and second grooves, which are adjacent to each other 
and have an upper portion wider than a bottom portion thereof in an 
insulating layer on a substrate (a); forming a conductive film on the 
insulating layer so as to fill the inside of the first and second grooves (b); 
forming an interconnect line constituted by the conductive film inside the 
first and second grooves, by selectively removing the conductive film on 
the insulating layer by the CMP method so that the conductive film is left 
inside the first and second grooves (c); and removing the upper layer 
portion of the interconnect line formed in the first and second grooves (d). 
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[0003] ^jfe^bffiiHwtt^i: lx±SEx 

foofc7/PS=£i» (Al) (Cu) U 

i>mti&tlX^Z> 0 Cutflt, A 1 tt«t 0 t>*Mffi6t* 
Ih^r^u— > 3 yttt^JxXVSfc*, &1£ 
ft©LSI (Large Scale I ntegrated Circuit:^ 
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[0 0 0 4] L^LftriSib, CutfJlA mtitSLX 
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[0 0 2 0] ST. ^frSfft LXmz_tiW££kis» 
3^fefc5 P W£#S«l£3p{tU pi 

[0 0 2 1] ftfc, p S^*frS« 1 ©Xffi©Sf ^- 
fM£tC s ^-f#— 7 l<7^^ MI SFET (Met 



(3) #12 0 0 2-3 2 4 8 0 0 

4 

al Insulator Semiconductor Field Effect Trans 
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TV^5 <> 
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[0 0 2 8] fcK, IH5f^-f J; $| 5 O^gR);: C 
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6 : Sffi|fel;B£4= 1 : 1 0 : 5»^TT'tf5„ :» 
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*3^Tf±^y TBH6 t^»Tia^t^ 0 20 
[0 0 2 9] d£>Xgl£*5^T, ia«|8CO#i*lB]lCft5 

wrs^ttat 5 (omxm^ ~-> mmm\^ ± o t#bj $ 

oT, ^9iaH8ffl(Cjolt5±gl5rox-<-^(il9[4^ 
thf&4>? fcSKfc*. 
[0 0 3 0] Heid^tJ: 5tC, S5ffiUiSj| 

<fc545t-> JilW16S«4©±JIS|SRtfE<&8<D±Ji 
«S:CMP«fe-C»*i-5 Q CMPjfe|c:J;5«p B ^^|l4 30 
&l>M8©£*©±jfg|$©|&±i4, XyV-kLXis 
y#«£&£fflV\ ISl/-M!Cui7 :/<y7K6 : 
gFfl^H4 = 5 : 10 : 5 ©j^TTf? 5 „ IP*>, * 

u Jnw*fe»K4Rtffiaisi8o**«)±sa*waf-*- 
5„ h-^/ux-r y^ti o*s|g5^t5(t 

3IEi&8<£>ffi£ (J££) ©1 O'/oWilCitSi^lCl- 

ia«|8P^©±gR^iolt5^'<-^|i9^< ft 
So 40 
[0 0 3 1] H7ROtH8^i-J: 5lc, iE«8 
©±S8 Atiffi8 B H5Sfc5^8 COMl 1* 

(>9og) ir-rs. r to^%SB8 cfrtjfts^s 

(4, iaH80±S8 A©»&8B&£^s> h^y^V^lC 

8 A»ffl»ffllJ:*3lt5i«SjJJfl|ffi8Bli:|Rl*>oT*Wfc 
^-fSfifig, lai-f-ttli, ±S8A£{B!|ffi8B ktf$Z 50 
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t>zftne>ftmmft*t£-t%mzt£z>K.v>, ga$8© 
±ffi 8 a twm 8 b t K*zt>z>iknx-(r>mRm*zimQ 

|0 03 2lfc 0 9 Kjjvf «fc Bag|8±£-£tf 
JfHB*6f£IBl4J:©£E{;L, LTf»Jxlfgfc->y 
=■> (S i N) B6i»e>fc3'<!J7IJSl 2£CVD (Che 
raical Vapor Deposition) fet*Mt5„ ^<!J7gl 

2f4Cu©feft£ftftj1-5@ftT«£ixS 0 rtvlci 
9, Cu»£fflWc&i»8#^->V&lC4oTffM£ 

[0 0 3 3] *HJSJg|tfcJ;titf, VJ.TO*fo2ktmbft 

(1) i5»-LT^$n, a»o_t«B©« 

SrJI&SLfcSL ifi^8ro±$i55r|^*-t5r tic 4 5, ga 
»8©±«©j£*Jt)«|J^aJBfe*$tL, ga$8H©±gl5(c 

ts # § * ifig 9 < & 5 * % iam 8 1 ^ Jo $ n 

ga« 8 fc&ttUfrX'Otiim 8 mofiK«rflHH-C# So 
[0 0 3 4] (2) gali8©±^©l&££CMPj£T-fr 
5rtlciij, ia»8©±SKSrfl!¥lc|^*-c-#, JEfcBft 

[0 0 3 5] (3) El8©±18 AiiS8 B 

fc>53lH5 8 coftSi 1 ££&3(c-f-5r tt.14 D, gall 

8©±E8 Atil8 B fc2S£fc>.5£S68 CT'©IM 
■PSrlgfnT* TDDBiStt<Df6j±^rESr tiS 

[0 0 3 6] (4) Ei»8©±^tJlt5^*|J8 C©^ 

if 5 w i (c i t) , ga^8 roi^gui^fctt Sffi $ ^sgM 
«6«B4OilB*J:0t>fi<3&:5fc«>, »^5Bft8IWC 

[0 0 3 7] (^ife^fll 2 ) 2 14, mi&<on 

x. hi o753gg!i 4*m^xmw-rz><, mi onmrn 

5fc*OS^»fffi@T'fet), Ell 3liil 2 <75— IfBSrte 
^L7cWBBI-C$)5 0 )ijb\ 1110 75^01414, MM 

mm 1 -cohss t mmz. mRV8Mv>ffijjftic%i ? m 

[0038] iT, HtJitroHlS^S 1 t l631$<£>x6£iS 
t, HI 5 IC^-T J; 5 1^, ^5(0rta5(C s V-KU-f-tK 

Sr^tf c u « 7 nut/< y rat 6 e> * 5 2 ««itwgaa 

8^ffM-T5, 

[0 0 3 9] <i>cfc, 01 OlC^-t-4 51-, ga*l8(0±ffi 
^ffmifilUl4 0±iBJ:9 t^mi"5J:5tJBWI6«Wi 
4©±SaSrCMP«ferl»*i-5 < , CMP8Hz.£Z>mffl 
Jfei»M 4(7)^*14, Cul7MAy7l6 i«J tBP^ 

[0040] i^ic bi 1 i^-ri 5(c, ga^8^±ji 
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i$!rCMP}£T'l&5fe1--5 0 E*8 0>_tJI»©(fc*ttu ^ 
7!)-i LT->y #5£&£JBi,\ gffii^«^4 £ 9 C 

[0 0 4 1] &(C, H 1 2 &U?H 1 3 IdTF-f 4 ? It, IE 
*ft8 (7>_bSp 8 At (MB 8 B t^^5^|Sl5 8C<D^g 1 

i£S££ O9 0I) tci-s„ r (D-^u 8 elegit 5£ 
&(4, WMzcy^MZAnmWfM&V^yYx-y^yif 

<£»xS(-4 9, Sv^»£5*8c<0Klft8i4, *I*r6]|i 
ie^BDrBlcfc^T, ±18 AWJS^t-JoitSiS^^BI 
ffi8B{C[S]^oT*S8IC»>-t-5«fig, JfeS-f-fttf, ± 

ffi8AtftiiB8 b ti^t>i>^<r>^§tmm,^^-tm 

3tl-ft-5fc£>, iaH8ra±B8 Atffiijffi8 B£;JS£fr5 

[0 0 4 2] m 1 4 d^c-f 4 0 (£, iEitl 8 ±Sr^ 

y (S i N) B^&fcSAy TKl 2£CVD (C 
hemical Vapor Deposition) &T^JE£-t"5 0 "fti-4 
9 , C u *t S: ffl l^fcB» 8 a* *V -> >}£ d 4 o TfM $ 

[0043] #H»£)iT-(4, 1 tmtt 

9, ife(tJiHm68W4«)±Ji«|JS:WBI»*L-riB»8© 
±S»*r^W$-B:4fc«>, EH 8 <0±Jf 

[0044] mwm 3 ) tragus 3 a, mmnm 
x, 01 5^siai 9&fflv*TKEi-.5. hi 5nmm 

5fcfeOWg|5WSIllT'fci9, 01 8(4121 7W-gBSrte 
*Lfc$TB0T-fc5 o ftfc, 01 5 75^01 9(4, MM 

B0T"&5„ 

[0045] *1\ wrm<nmffi&M\ iPUilwxg&Jfe 
U 0 5l'^-fJ;5(-, ^5<£>f*ig|3(£, ->-FWtl8 

s^tf c u§7 »ut/< y rm 6 i» & #5 2 ji mitcDiaa 

[0 0 4 6] iiktc, 01 5(^-f4 5 it, %insn±M 

1 fflm&m 4 y ^ V ^itfSH 5 (4 5 la® 8 
(J¥£) ©iO%^±C45J;?(:t5. 
[0 0 4 7] ftir, mi 6(r^-f4 5(-, la&sroiJi 
gB5rCMPft-Cl»*LT¥fift:i-5„ Sail 8 co±Jf g|5ro 

4 4 9 tCuflf 7Rtf/<y 7gf 6<7)fflBu- h^^ct^ 
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E«8|i(Io±SBii*jit5^^-^B 

^</4 5 0 

[0 0 4 8] jfclc, mi 7£.uqgi 8lc^-f4 5»lc, ga 
8 W±ffi 8 A t mm 8 B t fc&t>Z>ft& 8 C <75^a 1 
l££fcft O90S) (C-T^o rco^gi58C(CJo(t5^ 
Sl4, gffi|ft8G9±B8 A<DM1g$l$:$3L-y Y^-vf-sP 

& v 5 WBtcfcl^T, ±B 8 A0>JS»g|SK:i3tt5i5 £ ^{ftij 
10 ffi8Bt|Rl*»oT*Wta'>i-5«Jt, SlS-fixtf, ± 
B 8 A ir fljffi 8 B t #5£*>£#g|5ro£ar;&s|fcfl Ztrtm 
igl-ft-Sfc*, Eil68 0±B8 At#JB8 Bi^5 

[0 0 4 9] mi 9(C^i-45|c, faH8±£^ 

trJimfilUl4 JiCO^B^, *6^1i: LTf!l^(4»k-> 

y^y (s i n) mfrbtez>'<yTmi 2&cvd (c 

hemical Vapor Deposition) &X'Mf&-^?) 0 wtl!^4 
V , C u WSrffl V ^fcE« 8 » y 4 o ^ 

20 [0 0 5 0] #Jd&tf^i-C(4, IfljjgcDllJS^ffi 1 £Sfr 

ia^8 t©as^*fc/J>Sv^jgi: 
^f-ia^^aJi^-frS^cD^fflfb^nirx^ 

[0051] mmmm 4 ) ^mmmm 4 -m, 

^«W|83g(CfcV>T, r ? ^-T/u^-7-»')fe(c4 5ia^ 

[0052] m 2 0 75sm 2 5 tt^^romg^n 4 r- 
fc^xoBtPWBmtffos,, >ar*j, m2oji^m2 5(4m 

30 i5-fS*S.t>'ia^<7)(>s^(S](r»5»fB0T*fo5o 

[0 0 5 3] if 6 , 8ififi©**»|g3i:R*©xaSr* 
L, 01 9^1-4 5IC, «5Wrtg|5lc, ->-KKt 
MSr^tf Cul7 & tf x< !J 7R 6 e> 5 2 S«jgcDia 
S8lrMt5 0 
[0 0 5 4] ^(C, TBI 1 2 ±(0^ffiC|fe«Ji t L 

[0 0 5 5] fcfc, iyfy^hy/<*14K|P(S 
40 1 S&J&fffi-Z,. mo^l 5(4, SIE?UBj$n(CKtt& 
ti, ±«oia^t««6<](cg^$ti2>T«<73ia^8±(c: 
MPgBl 5<75ffM(4, 7*F!)y^77^Kf 

[0 0 5 6] m2 0(^1-4 pit, ^PgCl 5 CO 

t LTfiaj^iiUfk^y = vBS*»e>*5«IBll6»j«i 6^ 
[0057] iiktw, 7* s y y^yy^&m^^'X. 

50 ?5rfML, ^com> huISW^ 
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h yaffil 4^i^fy^;>iLT«fflU m 

[0 0 5 8] roigttj^t, Jtl 7 (DmJjfaiCfeo 
Wffiff2#cl4, K7^iyf y^©^ Fvx^of 

(±fig|5^^ ±gp (c ft T -r ^ \c JE^s o m 
8ot> 8Jl 7 0±£P<E>i|ig 1 7 B (ijSgfiDili 1 7 
AJ:9 fc!E<J5c5. 4fc, K£ oM 1 7 Wfd*JJt5±«8 
ro^^-^Hl 6 BWg.U\Z#VZX'<—xmi 6A1 

[0 0 5 9] fcfc, m 1 7 rort*±Sr^rtf JiHIJfelWS l 
6±fc, #*|g|t LTtfiRifgftf-^v (TiN) Ki» 
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